Quantitation of hypoxia in multicellular spheroids by video image analysis.
Polyclonal antibodies to a series of radiation chemically produced 2-nitroimidazole-protein adducts have been used in the indirect immunofluorescent detection of hypoxic cells in EMT6/Ed spheroids. The spheroids were incubated with the radioactive 2-nitrioimidazoles under atmospheres of air, several intermediate oxygen concentrations, and nitrogen. The fluorescence intensity of the marker across radii of spheroids labeled at various oxygen tensions, as measured by video image analysis, paralleled the autoradiographic grain density. Thus, we conclude that the immunohistochemical approach provides a quantitative measure of the distribution of 2-nitroimidazole adducts in spheroids. The advantages of speed, technical simplicity, economy, and independence from the requirement of radiolabeled precursor render the fluorescent marker of potential use in the clinical detection of cellular hypoxia and tissue ischemia.